Induction of immunoregulatory CD271+ cells by metastatic tumor cells that express human endogenous retrovirus H.
Human endogenous retroviruses (HERV) are associated with many diseases such as autoimmune diseases and cancer. Although the frequent expression of a variety of HERVs in tumor cells has been demonstrated, their functional contributions in cancer are as yet unclear. Intriguingly, HERVs and other retroviruses include an immunosuppressive domain in their transmembrane envelope proteins, but its mechanism of action and cancer relevance are obscure. In this study, we demonstrate that the human endogenous retrovirus HERV-H has a critical role in tumor metastasis and immune escape. We found that expression of herv-h mRNA was elevated in metastatic tumor cells undergoing epithelial-to-mesenchymal transition (EMT) and in primary tumor tissues from advanced colon cancer. The immunosuppressive peptide H17 derived from HERV-H was sufficient to induce EMT in tumor cells that expressed low levels of HERV-H, and it amplified this event within the tumor microenvironment. H17 also stimulated CCL19 expression in tumor cells, which in turn recruited and expanded a population of pluripotent immunoregulatory CD271(+) cells, which included mesenchymal stem cells and myeloid-derived suppressor cells. In tumor tissues from patients with advanced colon cancer, we confirmed that CD271(+) cells were increased in HERV-H(+)CCL19(+) tumor tissues. Notably, RNAi-mediated change of HERV-H or CCL19, or depletion of CD271(+) cells, improved immune responses in vitro and in vivo accompanied by tumor regression. Together, our results argued that HERV-H is a critical determinant of immune escape in cancer, suggesting its candidacy as a promising therapeutic target to treat patients with advanced cancer.